Conformational dynamics in a truncated epidermal growth factor receptor ectodomain.
Structural studies have revealed two forms of the monomeric epidermal growth factor receptor (EGFR) ectodomain: a compact (tethered) form stabilized by interdomain interactions and an extended (untethered) form in the presence of ligand. An important question is whether the ligand induces a conformational transition from a tethered to untethered form or whether there is a preexisting conformational equilibrium between tethered and untethered states. To distinguish between these two possibilities, we investigated a truncated receptor, EGFR501 (spanning residues 1-501), that contains the minimal elements required for high-affinity ligand binding in solution. Conformational transitions and dynamics were inferred by means of fluorescence from five internal tryptophan residues that are located within or close to the ligand-binding domains of EGFR501. A preexisting conformational equilibrium between tethered and untethered states in EGFR501 was deduced from (1) the nonlinear Arrhenius temperature dependence of fluorescence and (2) fluorescence polarization showing independently mobile domains. In contrast, the ligand-EGFR501 complex revealed a linear Arrhenius temperature dependence of fluorescence and increased fluorescence polarization due to a lack of significant interdomain motions. The data suggest that the role of the ligand is to trap the EGFR501 in the untethered state that is transiently formed in solution through a preexisting conformational equilibrium.